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X 1 — N-IcHz-CHz-nJ^CHj-CHz-N^ 



(A) 



(57) Abstract: Compounds of the general 
formula (LA) or salts thereof, useful as 
fluorescent probes for the quantitation 
of zinc: (IA) wherein R l and R 2 are 
each hydrogen or a group of the general 
formula (A) (wherein X 1 , X 2 , X 3 and X 4 
are each hydrogen, alkyl, 2-pyridylmethyl, 
or an amino-protective group; and m and 
n are each 0 or 1), with the proviso that 
both R 1 and R 2 must not be hydrogen; R 3 
and R 4 are each hydrogen or halogeno; R 5 
and' R 6 are each hydrogen, alkylcarbonyl, 
or alkylcarbonyloxymethyl; and R 7 is 
hydrogen or alkyl. 
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(57) 

(a) (5£* % x\ x 2 , x 3 . x 4 te7k^i\ T/i^/i^ 2- try ^/^f/vg, 




(A) 



WO 01/62755 




PCT/JP01/01503 



V^*l/tV*5 0 SM3t/D^Ht, flifctf* TSQ (Reyes, J. G. , etal., 
Biol. Res., 27, 49, 1994) > Zinquin ethyl ester (Tsuda, M. etal., Neurosci. , 
17, 6678, 1997) ^ Dansylaminoethylcyclen (Koike, T. etal., J. Am. Chem. Soc. , 
118, 12686, 1996) x Newport Green (Molecular Probe £t<£> ft # n ? f* fa 5 
"Handbook of Fluorescent Probes and Research Chemicals" 6th Edition by 
Richard P. Haugland pp. 531-540) if #£fliHfc$*vCl^<5o 



1 




NH 

0=C Newport Green 




U»L4^?>, TSQ, Zinquin, Xf3 Dansylaroinoethylcyclen £fflV^c$!l£ 
367nra N 368nra N 323nm , C;ftkCD» 0 ^ft:/n~y££ft^<E>$J£ 

<&I^, 17, pp.584-595, 1998). $|£<D|glK$M&^ g#tf^T"5 g 

(NADH ^7 7k'>iW5$)t) iCiSJ^ffSrS^i-V^VNpRga^ifeSo 
Dansylarainoethylcyclen i*Mfef%lZ.&M& : &&'t 3^CDitV\ -ffcfr 
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WO 01/62755 PCT/JP01/01503 
(ieS-^8'»^ ifflJ-i-, 42, pp. 171-176, 1997), T S Q ttflg^^M> 

Newport Green \*&&&<Dmi&ft^®\fe&ftt£Z-Z>i><D<D. k<D7 7 

•5 CI t Idfe -So 

c t Lfc(#^¥ 11-40325 -^) 0 #3£ b^mgz&mte, 

■ftefrh, #3&9ltt, TI5ro-jR^(IA)Xtt(IB) : 
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X 2 

X 1 — N-lcHa-CH^Nj^CHa-CHz-N}!;— (A) 
' X 3 * 

(5£<K X\ X\ X\ X 4 tt^^ttSftfilfcTK*!®^, T/Wdr/US, 2-fc°y v> 

R 3 RT$ R 4 (i^n-?tl^S:^7Km^X{i/^ f^Wf-*^ L ; R 5 &tf R 6 ^ti^ 
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^fc, TIBO-^(IIIA)Xtt(IIIB) : 




[5t4», R 21 S:t>*R 22 ^^ixm3A3i:tc:7R^^XttTfe^^:(B) : 
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(B) 



(3£f, X l \ X 12 , X 13 , RTf X li teZtl?tll&&^*mmJr. T?V*)V^ 2- try 
-*S!5£(Ih -$5t(IIh Xt4-«^(III)"T?***V ; 5^* (fe^t7;/I© 
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WO 01/62755 PCT/JPO 1/0 1503 

±I5-^(I)> -j&5£(IIh X«-^(III)-e^^H5^^ (tztzLT* 

mmmt^m^ v r * ^^sr^-i-s acf-i <t Lfci&m^-n 
mitz.m^tc'&%z*7ik-t 0 

0^S#fFffl^ 2000-50869 Lt^HtWl 



WO 01/62755 



PCT/JPO 1/01503 



• 



'«\ wx.it. ^m^i^nm. m^L<nmmmi-em. n^L<it^m^i 

IS^T/i^/i^) jW£U\, ili7;^;Hi ttfi, ^^S, ^ 

f^S, n-^n fcT/Ug, ^ y^D fcVuS, i/^n/u tVl^S, n -7^/1^ 
sec -y^S x yy^S, t e r t -7^/!^ v"^ p;/p fcVl^ TvU 

^T^P^-fC^V^^^C^ 7 y^j®^ HHD^ 3U* 3 ? 

■V • 3r—l3~yV • ->^*fe->^ (Protective Groups in Organic Synthesis), ^ 
y— V (T. W. Greene) y • U'- • 7> K • t^X • -fyn-^l/ 

-ffyK (John Wiley & Sons, Inc.) (1981 & £T £ t ^T*t £<, 

±|E-^(IA)5lU? (IB) fc*5V*T, ^^^ifcg^-rSR^r/R 2 ^^ 
te^PS^tlftl^o R 2 ^7K^^^fc6^^{i N R^-COOR 7 ^^-^ (7 

* h viS^j^1-5#^^«*J-j^-t-S*/>^^/^) (c^-ltp< ^firxtty^te 
r t ftft £ u\ -^(ii){c*3{t^-<^ifv^±coM^T s; / So 
fcEfi^lcpg^^fti,^ #*L< te N -cooR 17 T^£ft£&(c*|-LTy 
(^yfi-c&^o -^(niA^mniBm&^-t, ^<^>m.±.\z.w&-tz> y 
<^mi»(-PS££;ix&v^ y ^-cooR 27 r^^ti:6S (9^ hyu^Mts 
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£*L<5gt-*3^T, X l fcV^LX\ ^L<|j:X 1 MX 2 lT v?/^ ?vUg 

#0* LV\ ±E— jtt^(IA)RtJ«(IB)-C**il«^«fH:*5Vxr, m # 0 -Cfc 9 , 
n^l-Cfe«5, ^oX 4 ^7k»t'fc6rim*L<, Z<D&&\Z. x l &r/x 2 
^cb fete 2-t°y v'/v^^S-efca-ir^^bv^ R 5 &t>*R 6 £ LTttTK^iF- 

±«a-jRS:(ii)t?*$ix5^*K:*5v>-c, R l3 &tf R 14 frth^mm^xh 

±|E- j&5£ ( 1 1 1 A) & (I I IB) T*S £ *L 5 (d4oV N "C, R 21 £0 R 22 (O^Ttl 

-C^^tb5«^*5^-C x f/i^LX 14 , ^F^L<fiX 11 ^X 12 bT2-t"i;^/V^ 
3vi;g#flP* LV\, ±IS-^(IIIA)^(IIIB)T^$tU^'fb^^*5V>T, p 

x u ^t>* x ,2 as£ t>te 2- try vvi^ f/Htfesr^s&i LV\, R 23 &tf R M # 

ki>kz.7kmffi*xhz>i)\ kt>iz.m.mm*xhz>z.btm-£U'\ r 25 r 26 t 

SXtiTir h^^f/Hffc5wi^U\ R 27 r £ 

±sa-«s: a.) * ^ l an) -e* $ n z <Dik&mzmttMm.x itmrnwrn ■ 
m.kisX&&irz>z.ttfx%Z) 0 mmam.tLx^ m^m. mmm, mmt&. 
mmm£¥<D$Lmm.s xtetf^x^ym^ p-h^y^^^m^ 



WO 01/62755 PCT/JP01/01503 

±B- ^5t(iA), (IB), (ii), (iiiaK Rxf{iimx-^&h%^W(nik&m 

i mxi* 2 m^±.(D^^m^m^ < yt^m&tt^ 2 mu±(D^mm^m^< 
^wtztt^ ^rtih*mmmm^&-§&hz>o r 7 > r'\ x^^^-mm 

m+th z>\\&m t (ib) [cis^x r 7 &*mmf-xhz> it&m-xEMm&fc 

icftSLtiso, -^^:(IIIA)^c:*5v^r r 25 ^mm^-xh^it^t-.m^: 

^£*vC^5„ lot, iixfewlRMSrSfcU-CSJt&JR^ Ef£*fK 

mm&mt^U. mrX^, 215 H (1977 *£)&£l,Zl$ ZXW&X& 5 0 



10 




11 




12 





14 



WO 01/62755 ^ PCT/JP01/01503 

»isfe5, |ot ( ±|E-^(I), — JK^(II). xtt-^diD-e^^i^s* 

^m<o\t^mx\t^<r>mt. £.Mf& j $>±.m.m$ 3 <r>mM *y&±m&fti : vmfe 

X&^# SSI's T±hy, ^uy?V =2—^^ i>*^/l'X/^*c>'b\ 
fcgriS 491nra RX* 492nnu 513nm RXfi 514nra "Cfc 9 , 1 ~10/x M&S 
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7k#M£ti{k&M 12 ffc£4fe 12 {i^07k^tt(c J; «9 IB M£ bill's 

i 

(DmmnmMztizz. tittup -mMm^^t^mm^ ±m<nx*-j± ( $ 

m 1 : QC&m 6 

4-7?/7^Vt^y(l) 2. 5g (7. 2mmol) £ 50 ml <£> *J * f^*^A7 5: 
K^fif^Lfe^^, »>>>)A5.2g (16mmol) ^0^Lfc o i^T, 
^{C^TKtV^P-f/^ 3. 1 ml (15 mmol) fcflPx., ^i&T* 1 l$|^if#Lfc„ 
^£fl3|il«-Ti[ii®U v'^f^/i'AT? K^MJEETia^Lfc^L v-y#y^ 
^ATM^U ^3^2(3.6 g)£#/c 0 fi&Sfo, HX¥97% 0 
X H-NMR (CDC1 3 , 300 MHz): 7.19 (m, 1H), 7.02 (d, 2H, J = 2.4), 6.93-6.94 (m, 
2H), 6.88 (d, 2H, J = 8. 7), 6.77 (dd, 2H, J = 8. 7, 2.4), 4.06 (br, 2H), 1.34 
(s, 18H) 

MS (FAB) :516(M*+l) 

m.p. 206-208°C 9 J — /l^fcffifeA) 

\Y&m2 (1.0 g, 2.0 mmoDSrfy S» 15 mlld^U 4-^ba^Vif^^ 
/^=;^d!I K 1.2 g (5.3 mmol) *mz.tz'&, £ffi.X*6mmW.WLfr 0 fc'y 

JBET«*Lfc«, ^y*y/^*9AKiJ:«?»«U fls£H5 3' (1.2 g)«r»*i. 6 

16 
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'H-NMR (CDC1„ 300 MHz) : 

8.33 (d, 2H, J = 9.0), 8.05 (d, 2H, J = 9.0), 7.69 (d, 1H, J = 2.2), 7.45 
(dd, 1H, J = 8. 2, 2.2), 7.07 (d, 1H, J = 8. 2), 7.06-7.04 (ra, 2H), 6.77-6.74 
(m, 4H), 1.36 (s, 18H) 
MS (FAB): 701 (MM) 

m.p. 245-247°C (g^^^/H-n—"^-^ 

(0.97 g, 1.4 ramol)£25 ml (D^^f/^AT; K^^^Lfc^ 
j^®H? ; y V A 0. 48 g (1. 5 mraolh 1, 2- v>:/n ^eai* >- 1. 3 ml (14 ramol) £ 
MX., 60 o CT20H#^Jf#bfc o KSr^EET^fcU 
/V50 ml Kl^\Ufc 0 d^g^^A-^^ tK, ISfP^TkT^^, fifcg^ 

MMU (0. 78 g) £#fd 0 6&@ft„ UX^70% 

frNMR (CDC1 3 , 300 MHz) : 

8.38 (d, 2H, J = 9.0), 7.86 (d, 2H, J = 9.0), 7.76 (d, 1H, J = 2.0), 7.45 
(dd, 1H, J = 8.0, 2.0), 7.17 (d, 1H, J = 8.0), 7.08 (m, 2H), 6.85-6.84 (m, 
4H), 4.01 (t, 2H, J = 6.8), 3.45 (t, 2H, J = 6.8), 1.37 (s, 18H) 
MS (FAB): 807, 809 (MM) 

ra.p. 280-281°C (T± MJ/^^S^a) 

(0. 10 g, 0. 13 mmol)^T-fe h !)/^4 ml 3 «7fc# V 

^7A55ig (0.33 mmolK fctik* V ?A43 mg (0.31 ramol), 2, 2' -v^t"^ V ;VT 
* V 78 mg (0. 39 ramol) £Mx.X 14 B#^il»ft ^ti 0 T± h~ h V /U&J&BET® 
£Ltc&, 2 N h y ^A^^t^U ^^^l/>"t?ttffiLfc: 0 ^ 

^J±T@*t, *W7Ata ^m^UT, fc<£$J5 (80 mg) £#fc 0 & 

17 
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Hfe^/V. l|X^69% 0 
'H-NMR (CDC1 3> 300 MHz) : 

8.47-8.45 (m, 2H), 8.32 (d, 2H, J = 9.0), 7.77 (d, 2H, J = 9.0), 7.69-7.61 
(ra, 3H), 7.61 (d, 2H, J = 7. 9) , 7. 27-7. 23 (m, 1H), 7.14 (m, 2H), 7.07 (d, 
2H, J = 2.2), 6.99 (d, 1H, J = 8.0), 6.82 (dd, 2H, J = 8. 6, 2.2), 6.72 (d, 
2H, J = 8.6), 3.82 (s, 4H), 3.82 (m, 2H), 2.72 (t, 2H, J = 6. 4), 1.37 (s, 
18H) 

MS. (FAB) :926(M*+1) 

^#J 5 (34 mg, 37/*mol)&4mlOv ; ;^/l'*/UAT 5: Kfc$&&» Lfc&ifcte:, 
MWt* V & & 26 mg (0.19 mmolh 3^:7 J — /H2/z 1 (0. 12 mmol) £JP;t, 
3 H#Pa1}f # Lfc 0 fclMfc* 0 *? J* 70 mg (1. 2 mmol) £ 1 ml <D * ? J ->v 

2NM2 ml SriPX-fcgL fSI«Sr«ffiTS* Lfc 0 -A' 10 ml 

lc»»$-frTitiabfcllfc, i^y-/u«:«JET&*Lfe, SI}g£$*S HPLC "Cl* 
lt> ^£#>6 (15 mg) Srftfc. ^®f* 0 IR*70%. 
'H-NMR (CDjOD, 300 MHz) : 

8.61-8.59 (m, 2H), 8.04-7.98 (m, 2H), 7.63 (d, 2H, J = 7.9), 7.51-7.46 (m, 
2H) , 7. 14 (d, 1H, J = 2. 0) , 7. 02 (d, 2H, J = 9. 0) , 6. 95-6. 87 (ra, 4H) , 6. 79 
(dd, 2H, J = 9.0, 2.4), 4.46 (s, 4H), 3. 50 . (t, 2H, J = 6.0), 3.25 (m, 2H) 
MS (FAB): 573(^+1) 

m 2 : fc&m 12 <D&J& 

ik&V>)2(D&f&bmmZ-l,X, 5-7;/7;^^y(7) 3. 5 g (10 mmol) 
a»5>, <t&to8 (4.4g)*Hfc. &£@ft 0 84% 0 
'H-NMR (CDClj, 300 MHz) : 

7. 77 (d, 1H. J = 7. 9) , 7. 01 (d, 2H, J = 2. 0) , 6. 95 (d, 2H, J = 8. 6) , 6. 80-6. 75 
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(m, 3H), 6.22 (d, 1H, J = 1.7), 4.21 (br, 2H), 1.36 (s, 18H) 
MS (FAB) :516(M + +1) 

ra.p. 161-163°C (7* ?/-^frbW&£k) 

it&V08 (3.6 g, 6.9m a ol)frbik&®3<D&J&mtmm~^Xik&y>)9 (4.1 
g)£#^o &&m& 0 «^84% 0 
l H-NMR (CDC1 3 , 300 MHz) : 

8.61 (br, 1H), 8.20 (d, 2H, J =9.0), 7.88 (d, 1H, J = 8.3), 7.81 (d, 2H, 
J = 9.0), 7.33-7,29 (m, 1H), 7.05 (d, 2H, . J = 2. 2), 6. 84 (d, 1H, J =1.8), 
6. 74 (dd, 2H, J = 8. 6, 2.2), 6.69 (d, 2H, J = 8.6), 1.38 (s, 18H) 
MS (FAB): 701 (MM) 

m.p. 189-191t: mm^^+n-^y-yfrbWtikm) 

it&W9 (0.51 g, 0.73 mioi) frbit&M 4 (D&j&mtmmfcLxik&yo 10 

(0.35g)£#7c o 6fe@# 0 HZ^60% o 
'H-NMR (CDC1 3 , 300 MHz) : 

8.11 (d, 2H, J = 9.0), 8.10-8.09 (m, 1H), 7.71 (dd, 1H, J = 8. 2, 1.8), 7.56 
(d, 2H, J = 9.0), 7.02 (d, 2H, J = 2.2), 6.86 (dd, 2H, J = 8. 6, 2.2), 6.79 
(d, 2H, J = 8.6), 6.43 (d, 1H, J= 1.8), 3.85 (t, 2H, J = 6.6), 3.40 (t, 2H, 
J = 6.6), 1.38 (s, 18H) 
MS (FAB): 807, 809 (MM) 

m. p. 268-269°C (T* h=- h V ;VfrhW&&) 

ft&m 10 (0.31 g, 0.38 xmol)frbit&ty5<0&i&Wibmffli^Xi\&y! 11 

(0. 27 g) £#fc 0 mn&mw-o urn 75% 0 

X H-NMR (CDCI3, 300 MHz) : 

8. 45-8.42 (ra, 2H), 8.06 (d, 2H, J = 9.0), 7.96 (d, 1H, J = 8.3), 7.64-7.59 
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(m, 2H), 7.52 (d, 2H, J = 9.0), 7.53-7.50 (m, 1H), 7.33 (d, 2H, J = 7.7), 
7. 17 (ra, 2H) , 7. 00 (d, 2H, J = 2. 2) , 6. 78 (dd, 2H, J = 8. 6, 2. 2) , 6. 64 (d, 
2H, J = 8.6), 6.48 (d, 1H, J = 1.3), 3.71 (s, 4H), 3.67 (t, 2H, J = 6.2)', 
2. 67 (t, 2H, J = 6. 2) , 1. 37 (s, 18H) 
MS(FAB):926(M + +1) 

m.p. 146-148°C 9 / —/l'frhftW&) 

it&WU (20 mg, 22vmol)frbik&®6<D&J&mkmmzLXik&®12 (6.6 

mg)Sr#fe 0 n&mfco ums3% a 

•H-NMR (CD 3 OD, 300 MHz) : 

8.44-8.42 (m, 2H), 7.94-7.88 (m, 2H), 7.60 (d, 1H, J = 8.4), 7.49 (d, 2H, 
J = 7. 9), 7.45-7.41 (m, 2H), 6.71 (br, 1H), 6.65 (d, 2H, J = 2. 4), 6.61 (d, 
2H, J = 8. 8), 6.51 (dd, 2H, J = 8. 8, 2.4), 6.02 (d, 1H, J = 1.8), 4.30 (s, 
4H), 3.28 (t, 2H, J = 6.0), 3.03 (t, 2H, j = 6. 0) 
MS (FAB): 573(^+1) 

ms 

\£&m 15 

4-^ h a 7*/UB6*tzM&> (13) 16 g (84 mmol) t 4-0 p P As*S J —As (14) 

24 g (0. 17 mol)£250 ml * V^/WJfc^gfcfc&J^U 7;^>T, 80 ^T* 60 

.itl&U-C, 15 £37 gfcfco 1RTOS 0 

{fc-£#> 16 

(15) 20 g (45 raraol)^7K700 ml Wti~ h V V ^ 9*fP& 

54 g (0. 23 mol) TKfiftik^ H^An (zKAMfc^ h U 70 %) 

20 g (0.25 raol)^Px.T, r^VfC 2 O B^Kiiffit Lfc„ "C^^P Lfc& 
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td, ^^Px.-CpH$r3~4^tfc 0 flrtBLfcgftSrMtLT, ffc^ft (16) £ 
19 g#/c D ifc^fe, 

17 <7)-£/& 

ft&tfo (16) 4.4g (11 mmoD^b-fk^ (2) (D&tfmt LT^#»(17) 
3. 9 g W 62 % 0 

MS (FAB) : 584, 586, 588 (MM) 

fc-S^ 18&T>* 18' 

ft^#J (17) 3.8 g (6.5 mmol)^Mfc^ (3) <D&J$,&b mMfc ttft^ 

(18) £ 1. 9 g^b^#J (18' ) £l.8g1ffc 0 l|X3Mfc£^ (18)38%,^#J (18' ) 
35 % 0 

(18): 

^-NMR (CDC1 3 , 300 MHz) : 8.38 (d, 2H, J = 8. 7), 8.07 (d, 2H, J = 8. 7), 7.72 
(d, 1H, J = 2. 1), 7.48 (dd, 1H, J = 8. 1, 2. 1), 7. 12 (d, 1H, J = 8. 1), 7. 11 
(s, 2H), 6. 77 (s, 2H), 1.40 (s, 18H) 
MS (FAB) : 769, 771, 773 (MM) 
ffc^fc (18' ): 

'H-NMR (CDC1 3 , 300 MHz) :8. 26 (d, 2H, J = 8.6), 7.93 (d, 1H, J = 8. 4), 7.84 
(d, 2H, J = 8. 6) , 7. 27 (dd, 1H, J = 8. 4, 2. 0) , 7. 13 (s, 2H) , 6. 99 (d, 1H, 
J = 2.0), 6.75 (s, 2H), 1.42 (s, 18H) 
MS (FAB) : 769, 771, 773 (MM) 

ft&m 19 <D&f& 

\\L^m (is) 1.5 g (2.0 xmoDfrhWL&m (4) (D^mtmmKLxit^ 

(19) £ 1.2 g#fc„ 1&§£66 %o 

'H-NMR (CDCI3, 300 MHz) : 8. 39 (d, 2H, J = 9. 0) , 7. 85 (d, 2H, J = 9. 0) , 7. 79 
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(d, 1H, J = 2.0), 7.51 (dd, 1H, J = 8. 2, 2.0), 7.18 (d, 1H, J = 8. 2), 7.14 

(s, 2H), 6.89 (s, 2H), 4.06 (t, 2H, J = 6.8), 3.50 (t, 2H, J = 6. 8), 1.40 
(s, 18H) 

MS (FAB) : 875, 877, 879, 881 (MM) 

(18' ) 1.5 g (2.0 mol)frb$&m (4) (D^^iiatft^ 
(19'. )£0.70 g#fc 0 HX*40 % 0 

'H-NMR (CDCls, 300 MHz) : 8. 19 (d, 2H, J = 9. 0) , 8. 13 (d, 1H, J = 8. 3), 7. 70 
(brd, 1H), 7.62 (d, 2H, J = 9.0), 7.11 (s, 2H), 6.84 (s, 2H), 6.63 (d, 1H, 
J = 1.8), 3.94 (t, 2H, J = 6. 4), 3.46 (t, 2H, J = 6.4), 1.41 (s, 18H) 
MS (FAB) : 875, 877, 879, 881 (MM) 

\t^m 20 <D-£rf& 

it&m (19) i.o g d.i wLoDfrbit&m MtD&j&mtmmzLxik&vo 

(20) £ 0. 56 g JjX^ 49 % Q 

'H-NMR (CDC1 3 , 300 MHz) :. 8. 50-8.47 (m, 2H), 8.33 (d, 2H, J = 8. 7), 7.76 (d, 
2H, J = 8.7), 7.70-7.60 (ra, 3H), 7.46 (d, 2H, J = 7.9), 7.32 (brd, 1H, J = 
8.3), 7.16-7.12 (m, 2H), 7.14 (s, 2H), 7.00 (d, 1H, J = 8.3), 6.79 (s, 2H), 
3.87 (t, 2H, J = 6.0), 3.83 (s, 4H), 2.76 (t, 2H, J = 6.0), 1.41 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

fts&m 20' <D&f& 

Kc&m (19' ) 0.20g (0.23 mmoDa^fc^fc (5) (D&jffikb VXit^ 
m (20' ) £ 75 mg #fc 0 33 % 

'H-NMR (CDCI3, 300 MHz) : 8. 43-8. 41 (m, 2H) , 8. 17 (d, 2H, J = 9. 0) , 7. 97 (d, 
1H, J = 8.3), 7.63-7.57 (ra, 2H), 7. 56 (d, 2H, J = 9.0), 7.49 (brd, 1H, J = 
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8.3), 7.31 (d, 2H, J = 7.7), 7.16-7.12 (m, 2H), 7.08 (s, 2H), 6.79 (s, 2H), 
6.72 (d, 2H, J= 1. 1), 3.74 (t, 2H, J = 6.2), 3.71 (s, 4H), 2.74 (t, 2H, J 
= 6. 2) , 1. 40 (s, 18H) 
MS (FAB) : 994, 996, 998 (MM) 

ft&m 21 (D &f& 

(20) 0.26 g (0.26 mraol)/5^^.^ (6) O^&fe t LX4t&®> 
(21) £• 98 mg #fc 0 W$ 35 1 

'H-NMR (CD 3 0D, 300 MHz) : 8. 56 (brd, 2H, J = 4. 8), 7. 98-7. 91 (m, 2H) , 7. 57 
(d, 2H, J = 7.9), 7.46-7.41 (ra, 2H), 6.94-6.81 (m, 3H), 6.73 (s, 2H), 6.56 
(s, 2H), 4.48 (s, 4H), 3.50 (t, 2H, J = 5.5), 3.29 (t,' 2H, J = 5.5) 
MS (FAB) : 641, 643, 645 (M f +l) 

it&m (20' ) 0.20g (0.20 mmoD^Mfc^ (6) <D&ft&tmm^Xfc& 
m (21' )&58 mg#fc„ Ifc^ 26 % G 

'H-NMR (CD 3 0D, 300 MHz) : 8. 45-8. 43 (ra, 2H) , 7. 93-7. 88 (m, 2H) , 7. 58 (d, 1H, 
J = 8. 6), 7.50 (d, 2H, J =7.9), 7.45-7.41 (m, 2H),- 6.72 (s, 2H), 6.73-6.88 
(m, 1H), 6.58 (s, 2H), 6.01 (d, 1H, J= 1.8), 4.30 (s, 4H), 3. 27 (t, 2H, J 
= 5. 7) , 3. 06 (t, 2H, J = 5. 7) 
MS (FAB) : 641, 643, 645 (M++1) 

it&%0 22 <D&& 

(12) 140 mg (0. 13 mrool) fcTir h h V /HO ml \ZBM U > 
^AO. 19 g (0.30 mmoDSriP^fe^s 28 n \ Z'J>VflMz.tz<, ^M. 

*7A«Ltft^ (22) 79 mg£#fc 0 HX^94% 0 
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•H-NMR (CDC1 31 300 MHz) : 8.51-8.49 (m, 2H), 7.73 (d, 1H, J = 8.4), 7.60-7.54 
(m, 2H), 7.31 (d, 2H, J = 7.7), 7.15-7.11 (ra, 2H), 7.05 (d, 2H, J = 2.2), 
6.96 (d, 2H, J = 8.6), 6.80 (dd, 2H, J = 2. 2, 8.6), 6.77-6.74 (m, 1H), 6.48 
(br, 1H), 6.02 (d, 1H, J =1.7), 3.86 (s, 4H), 3.06 (br, 2H), 2.82 (t, 2H, 
J = 5. 1), 2.31 (s, 6H) 

#J4 

±ta#j i xmcit^m 6 Rxtrn 2 xmtdt^ 12 zm^XsW&j *>\z.n-t 

5il4Rtt£?NffiLfc 0 m*-<p&JM* % r ' (5/iMXf4 5 mM) Sr^tr 100 mM HEPES 
(pH7.5)4"^5/zM(D^t»6X^^ 12 SrJnx., ^^6^ov>T« 
JSbiE&S 491 ran, 513 ran <t I, it&<®} 12 KlO^TttJftfiifcfi 492 ran, 

'l&ftStS 514 ran £: LT$#.»£&H£Lfc. .ft*&J&l B (fc^ 6 ) RXfi% 
2H1 Ut&VdW lZ7f;-t 0 t.1t. @^cD^M-r^V(l^MXft 5mM)Sr^"tf lOOmM 
HEPES (pH 7. 5) ff iH 1 m M <Di\z£t® 21 ^Dx.> 505 ran, ^feS: 

522 ran £ LT^ft^MJ^UTto J|g**rK53 HKl^-fo . 
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#15 

5j[zM <Z)^tl 6 , 12, Xte ACF-1 11-40325 #<D^1S0IJ 1 Wfc 

^tt(20)^UTIE*$tLfcai5K*yT5^^«r*1-6^») £"£tf 100 raM 
HEPES ( P H 7.5)4>lcWpM^-^ 5 mM, 50m M) £;&n;i, 

^LfCc ^^6t^oV>-CttS&SSt^ 491 nra, 513 nm t U {t&fo 12 

\ZO^X\*®&&& 492 nm,®5tRS 514 nmtUx ACF-1 KloV^TttiaiBftS 495 
nm, 515 nm £ LTigft&^MJ^ tfc 0 fe*S:l|40^t, B«K 

jfctttttB#$3te9fc£&jj*-*". r<0£#a>fcW5>a»*J:5£* ACF-i -Ctt£#3fig 

CH 3 

H 3 C-N N-CH 3 




me 

5fxU <Dik&$)6^ ik^-lfo 12, ACF-1, Xtt Newport Green (Handbook of 
Fluorescent Probes and Research Chemicals, 6th Edition by Richard P. Haugland, 
pp. 531-540) £*£tf 100 mM HEPES g£®& (pH 7. 5) 4^31* (DWk&pM&J 

m7Ltz.t^(o^%^m(omt^M^tz 0 \t&m$\z^x\-$.mi&fa& m nm, 

513 nm £ U it&to 12 tCOV^TttiafiKS 492 nm, ^ft&ft 514 nm 
£ b, ACF-1 fcloV^ 495 nm, 515 nm £ U Newport Green 

iCOV>T{»jg^S 505 nm, Itftifcft 530 nm £ LT^fc^&S'J^ Lfc„ 
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&m 12 (nmfemmz#i$^M < , * u-* t t <D®.fr&t>-&& 

pH <Dmto£*ttZ>ik$to 12 RWk^ 21 t Ztl h <Dmci§$#-(Dl&yt%ZJg(D%. 
itZm^tZo fc&m 12 fcOVNTttfi&jB&S 492 run, 514 nra £ U ffc 

21 ^OV^TfiJIb^S 505 nnu &ft$;5: 522 nm t fflfe L 

fc.'-SI**S:»6BIK:"^r. 

100 mM Cl 2 CHC00H-Cl 2 CHC00Na (pH 2. 0) 

100 mM ClCH 2 C00H-ClCH 2 C00Na BMM (pH 3. 0) 
100 mM AcOH-AcONa ^*fif& (pH 4. 0, 4. 5, 5. 0) 
100 mM MES WffiW. (pH 5. 5, 6. 0, 6. 5) 
100 raM HEPES fflgtffo (pH 7. 0, 7. 5, 8. 0) 
100 mM CHES MUM (pH 8. 5) 

it&m 21 wtfk^tt 12 1 «s^-c#ieisrt<D ph -cfcs 7. 4f+5S-e»5fe»«^^-c 

008 

7y ho?tS^^7^^(clO/iM<D'fb^22^PlT'f ^a^-«>g VX^tzM 
lOftffl 2#~12#) dljfiLiW»U-C«c3t«©I^Bg^kS:afc. 

(1) y^y/WR 
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: 124 mM NaCl, 1.25 mM NaH 2 P0 4 , 2. 5 mM KC1 % '2 mM CaCl 2 , 
26 mM NaHC0 3 , 1 mM MgCl 2> 10 mM ?/V=i—X 

(2) ritiM v s^^m. 

BIB. : 124 raM NaCl, 1. 25 mM NaH 2 P0 4 , 2. 5 mM KC1, 2 mM CaCl 2> 
26 raM NaHC0 3 , 1 mM MgCl 2> 10 mM l-f^^s 7 Jl>-=* — 7, 

(3) nyy-yyy/^ 

ffl_J& : 124 mM =3 y V N 1. 25 mM NaH 2 P0 4 , 2. 5 mM KCK 0. 5 mM CaCl 2 , 
26 mM NaHC0 3s 2. 5 mM MgCl 2 , 10 mM 7 
xyJxcDmmRXfWmz-tiio V 95% 0 2 / 5% C0 2 £/^/ULT 

?y v (200-250 g, m)*=^—T>i>-emw¥i,fca mmvt^ £ 
«aju TK^Lfd^ v s-vs^f^m^Atix 10 #mm^tc 0 ?k^u 
fc=« y y >-y/Wj£<^ v-i— <y h^cl/c^ y ^- y ^y/^^sctofe 
ftf*- ^±x&^^m^m v fri-ttc'&, mm&& r> x^-v-^xmrnzfr 

— t? 300 At m <D m {-^0 o fc 0 30t: tH fc tz. #> fc V is ff^WL l^7^^l fc#£ Jf % A 

ir%-£X^flX&^fc 0 

fcl^ ft-g^ 22 £ DMS0 ^m^tc 10 mM}#f&£, y S^fj^X lO/zM 

Lfc„ r. o^^Mf;* 7 ^ * & Afixmjt u^ia-e i. 5 npibh y^^-> 3 
^^^-^t-cas^Lfc. ^^-rtwu as#flrfc 33-34^^^5^^ 

tdlRfefcy^y/l'jR^aiS-fr-CfeV^fc (fi£3£2-3ml/#)o &J&@!&& 
(^-y IX-70) T'tTofc {nm^lsX : 4{g, ~£t£5 7— : 505 nra) c 

y >-^V^(95 % 0 2 + 5 % C0 2 £/*://U) : 2 # 01 00. 00 02 00. 
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IP 

00) >J^lfeffl y y^f/^m(95 % N 2 +5 % C0 2 £^7» : 10 ft (m&*¥ 03 00. 

00 frb 12 00. 00) >y >^/Hfc(95 % 0 2 + 5 % C^Sv^A) : 4 # 

4" 13 00. 00 b 16 00. 00) 

£(b£, #8B£^-*M:5H:» JtMiJMt, CM (0*1, 2, 3) -e«F 

Lfc. (Hl*4h #^0 (0f»6, 7) 

3fc»«* s iti*bfc. vvy<Dm.m^ miETMm (o.oo sec ) 1.00 
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1 1 * co m ffl 

1, TffiW— j»5£(IA)Xtt(IB) : 




X 2 

X 1 -N-[cH 2 -CH 2 -Ni lir 4cH 2 -CH 2 -N} 1s — (A) 

Css*. x l , x 2 , x 3 , rt$ x 4 azti^timuzfcmjfc** r/^^m, 2-t°v i? 

R 3 &t/ R 4 ft^tv^n^^tCTKm^^X^^ v V^m^Z^ b ; R 5 &tf R 6 fctti^ 
2. TI2CO-^(II) : 



PCT/JP01/01503 



29 




PCT/JP01/01503 



5. Tl5(D-^(IIIA)Xtt(IIIB) : 
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(B) 



(5£<K X 11 , X'\ X 13 , S.t)« X'Mi^tbm^JCTK^^. T/v*;vm. 2-t°y 
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